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different-sized media, to position the midea loaded
on the media load plate.

Rank Xerox (UK) Business Services
(3.10/3.5x/3.0. 1)



EP 0 538 593 A1

FIG. 2

a1 -307




1 EP 0 538 593 A1 2

BACKGROUND OF THE INVENTION

This invention relates to a paper cassette which
contains cutforms and other media which are sup-
plied to terminal devices such as printers.

A device to automatically supply media to ter-
minal devices such as printers was disclosed in
Japanese Patent Application Laid-open No.
218238/1985. When different sized media are sup-
plied with this type of device, there are convention-
ally different hoppers or paper cassettes for each
size of media. Media are stored in and supplied
from these hoppers.

The following is an explanation of the conven-
tional automatic paper feed device based on the
drawings. Figure 1 is a partially cut-away side view
showing the conventional paper feed device.

Media 2 is stacked and stored in hopper or
cassette 3, which is installed in automatic paper
feed device 1. Printer 4 is placed on top of auto-
matic paper feed device 1. Supply roller 5 is in-
stalled above cassette 3 and feed roller 6 is also
disposed inside the device. Moreover, spring 7 is
provided underneath media 2. Cassette container 9
is installed to the side of automatic paper feed
device 1 and printer 4. Cassette container 9 con-
tains cassettes 8 which store specific sizes of me-
dia which are not in use.

The operation of the conventional automatic
paper feed device will be explained next. The me-
dia 2 which is stacked and stored in cassette 3 is
pushed by spring 7 into contact with supply roller
5. Supply roller 5 is rotated in the direction of arrow
G by a drive means not shown, and this causes the
media fo begin to be fed from the top, one sheet at
a time. Media 2, which has begun to be fed, is sent
to printer 4 by feed roller 6.

When one wishes to print media which is dif-
ferent in size from media 2 (stacked and stored in
cassette 3) with printer 4, one takes cassette 3 out
of automatic paper feed device 1. Cassette 8, in
which is stored the media of the size desired, is
then taken out of cassette container 9 and installed
in automatic paper feed device 1. Paper feed to
printer 4 may then be performed. Cassette 3, which
has been taken out of automatic paper feed device
1 is then stored in cassette container 9. By manual
input instructions are sent to printer 4 concerning
the size of the media newly installed in automatic
paper feed device 1.

However, different cassettes for respective
sizes of media are necessary in devices construct-
ed as above. Also, since the automatic paper feed
device permits mounting of only one cassette a
separate place or container for the multiple cas-
settes storing media not in use are needed. Be-
cause of this, cassettes not being used must be
placed in the immediate vicinity of the automatic
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paper feed device and the amount of space need-
ed for the installation of the device is a problem.
The automatic paper feed device described above
also has the fault of requiring a number of cas-
seftes in which specific sizes of media are stored.
Because of this cassette container must be pro-
vided and this increases the number of structural
parts, and raises the price of the automatic paper
feed device.

Furthermore, because the operator must send
instructions to the printer concerning the size of the
media it is easy for errors to occur. When errors
occur it is necessary to reprint, and this is a
problem because media is wasted. Another prob-
lem associated with the prior art is that the media
is pushed against the hopping roller and paper
feed is accomplished by the same coil springs
always pushing up the media load plate. But be-
cause the weight of the media stored in the paper
cassette varies according to its size, the pressure
by which the top of the media is pushed against
the hopping roller varies.

Therefore too great a pressure will be obtained
when feeding smaller media if springs whose pres-
sure is appropriate to larger media are used. This
will increase the occurrence of multiple feeding, in
which 2 or 3 sheets are fed at the same time.
When springs appropriate to smaller media are
used, the pressure obtained will be too little for
larger media and feed misses, in which the media
is not fed, will occur more often.

A single paper cassette suitable for different
sizes of paper is disclosed in the document DE-A-
33 31 077. It comprises a media load plate posi-
tioning the paper by a back edge guide assembly,
which is in particular capable for obtaining the
paper size and providing electrical signals accord-
ing to the paper size.

DE-A-24 16 782 is concerned with a paper
cassette comprising in particular a turnable paper
load plate and some guide members.

SUMMARY OF THE INVENTION

An object of this invention is to solve the prob-
lems described above, making it possible for the
installation area to be smaller and providing an
inexpensive automatic paper feed device of ex-
cellent operability.

Another object of this invention is to provide a
paper cassette from which can be obtained a pres-
sure appropriate to the size of the media in ques-
tion, and which is able thereby to feed media with
stability.

According to the invention, there is provided a
paper cassette which stores a number of types of
media on a media load plate, one end of which is
journalled (rotatably supported) in such a way that
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it is able to rotate and the other end of which is
rotated up and down by a reset arm, and performs
paper feed with the media pushed against a hop-
ping roller by a spring which pushes the media
load plate upwards, comprising an auxiliary resilient
member which pushes the reset arm up, and a
sub-arm, one end of which abuts and stops said
auxiliary resilient member and which rotates to-
gether with the auxiliary resilient member, and a
means provided in the rotation range of said sub-
arm for regulating the rotation of said sub-arm
according to the size of the media by being able fo
move in accordance with the size of media.

When the paper cassette stores a large media
the media load plate is raised by a reset arm and
this causes a sub-arm to rotate following the reset
arm. This in turn causes an auxiliary resilient mem-
ber to push up the reset arm and media load plate.
The pressure by which the media is pushed
against the hopping roller is therefore the com-
bined upward pushing force of the coil springs and
the auxiliary resilient member.

When a smaller media is stored, the sub-arm is
prevented from rotating even though the media
load plate is pushed up by the reset arm. There-
fore, because the auxiliary resilient member is sep-
arated from the reset arm, the upward pushing
force of the auxiliary resilient member is not trans-
mitted to the media load plate. The pressure push-
ing the media against the hopping roller is there-
fore only the upward pushing force of the coil
springs.

According to a further aspect of the invention,
there is provided a paper cassette which stores a
number of types of media on a media load plate,
one end of which is journalled in such a way that it
is able to rotate and the other end of which is
rotated up and down by a reset arm, and which
positions the width of the media by moving a side
plate, and which performs paper feed with the
media pushed against a hopping roller by a spring
which pushes said other end of the media load
plate upwards, comprising an auxiliary resilient
member which rotates following said reset arm and
pushes the reset arm up, and a means, formed
integrally with the side plate, which regulates the
rotation of said auxiliary arm by moving in accor-
dance with the size of the media.

When the paper cassette stores a large media
the media load plate is raised by a reset arm and
this causes an auxiliary resilient member to rotate
following the reset arm. This in turn causes the
auxiliary resilient member to push up the reset arm
and media load plate. The pressure by which the
media is pushed against the hopping roller is there-
fore the combined upward pushing force of the coil
springs and the auxiliary resilient member.
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When a smaller media is stored, the auxiliary
resilient member does not rotate even though the
media load plate is pushed up by the reset arm.
Therefore, the upward pushing force of the auxil-
iary resilient member is not transmitted to the reset
arm media load plate. The pressure pushing the
media against the hopping roller is therefore only
the upward pushing force of the coil springs.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial cut-away side view showing
the conventional automatic paper feed device.
Figure 2 is a cut-away perspective view showing
embodiment of paper cassette according fo this
invention.

Figure 3 is a cut-away perspective view showing

the lowered state of the media load plate.

Figure 4 is a cut-away view showing the raised

state of the media load plate.

Figure 5 is a cut-away perspective view showing

another embodiment of this invention.

Figure 6 is a front view showing the state of

paper cassette according to the embodiment of

Figure 5 when it is installed in a paper feed

device.

Figure 7 is a cut-away perspective view showing

the state of the media load plate lowered in the
embodiment of Figure 6

Figure 8 is a cut-away view showing the state of
the media load plate raised in the embodiment
of Figure 6

Figure 9 is a cut-away perspective view of a

further embodiment of this invention.

An embodiment of this invention will be ex-
plained referring to Figure 2 through Figure 4.
Figure 2 is a cut-away perspective drawing of a
paper cassette according to this embodiment. Fig-
ure 3 is a front view showing the state of a paper
cassette according to this embodiment when it is
installed in a paper feed device.

The structure will be explained first.

Paper cassette 301 is attached so that L-
shaped media load plate 306 is able to rotate with
fulcrum 307 as center. A pair of flanges 308 are
formed in the front bottom of media load plate 306.
On flanges 308 are oval holes 309. Shaft 310 is
inserted into oval holes 309 so that it is able to
slide. Both ends of shaft 310 are attached to reset
arm 332. Thus reset arm 332 is attached through
shaft 310 to the front bottom of media load plate
306. Media back edge guide plate 314 is also
attached to the back of media load plate 306.
Media back edge guide plate 314 positions the
media loaded on media load plate 306 in the feed
direction. In order to respond to the size of the
media, media back edge guide plate 314 is able to
move along guide rail 315, which is formed in the
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feed direction.

Side plates 316a and 316b, which position the
media in the width direction, are mounted on each
side of media load plate 306. Racks 318a and 318b
are formed on side plates 316a and 316b along the
bottom plate of frame 312. Racks 318a and 318b
mate with pinion 320 which rotates on post 319
attached to bottom plate 317. Separation claws
321a and 321b are also attached to side plates
316a and 316b. Guide blocks 322a and 322b are
formed in the front areas of the side plates 316a
and 316b.

A pair of coil springs 323a and 323b are moun-
ted in the front bottom area of media load plate
306 in the space between it and bottom plate 317.
The force with which said coil springs 323a and
323b push up media load plate 306 is set to a
pressure appropriate for pushing smaller media
against hopping roller, not shown, when they are
stored on media load plate 306.

Reset arm 332 is attached at two points to
shaft 313 journalled by frame 312 of cassette 301.
Reset arm 332 is provided with an opening 333.
Attached to shaft 313 on both sides of reset arm
332 is torsion spring 334, which is the auxiliary
resilient member. The torsion spring 334 is bent
around the back of reset arm 332 and constantly
energizes reset arm 332 upwards.

Furthermore, sub-arm 335 is attached to shaft
313 in between the attachment points of reset arm
332. A U-shaped cutout 336 is formed on one end
of sub-arm 335. This cutout holds torsion spring
334 in the bottom of opening 333. L-shaped protru-
sion 337 is formed on the other end of sub-arm
335. Clearance opening 338 is formed in the posi-
tion on bottom plate 317 where the protrusion 337
moves o when sub-arm 335 rotates in the direction
shown by arrow D in Figure 30. This makes it
possible for sub-arm 335 to rotate further.

Bracket 339 is provided on the bottom of the
shaft 313. Shaft 313 is installed between U-shaped
holes 340a and 340b of bracket 339. The tip of arm
section 341 of bracket 339 goes into hole 342
provided on side plate 316a. Therefore, when side
plate 316a moves according to the size of the
media, it is accompanied by bracket 339 which
thereby moves parallel to shaft 313. Plate 343 is
also provided on bracket 339. Opening 344 is pro-
vided on plate 343 in a position which overlaps the
position of clearance hole 338 on bottom plate 317
when bracket 339 is moved to store a wide media.

The operation of the embodiment will be ex-
plained next.

Explanation of the storage of a large or wide
media in the paper cassette will first be made. Until
paper cassette 301 is pulled out of device 11,
media load plate 306 is in a lowered state and is
held in this state by a locking means not shown in
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the drawings. Media back edge guide plate 314 is
then moved along guide rail 315 so that it fits the
size (length) of the media. Side plates 316a and
316b are also moved to fit the size (width) of the
media. When side plate 316a is moved to fit the
size of the media, side plate 316b is moved by
pinion 320 the same distance in the opposite direc-
tion. Also the movement of side plate 316a causes
a parallel movement in bracket 339 and shaft 313.
At this time opening 344 on bracket 339 moves 1o
a position which overlaps clearance hole 338 of
bottom plate 306.

A wide media is now set and paper cassette
301 is returned to device 11. Next, the unshown
locking means described above is released. this
causes media load plate 306 to be rotated and
raised by a pair of coil springs 323a and 323b. The
direction of rotation is opposite to that shown by
arrow B and fulcrum 307 is the center. This pushes
the top of the media against the hopping roller.
Reset arm 332 also rotates in the direction shown
by arrow D to accompany this movement with shaft
313 as center. Opening 344 of bracket 339 and
clearance hole 338 of bottom plate 317 are posi-
tioned in the rotation range of protrusion 337 at this
time, making even more rotation possible. There-
fore, torsion spring 334, which is inside groove 336
of sub-lever 335, rotates with shaft 313 as center
so that it follows the rotation of reset arm 332. The
top of the media is pushed against hopping roller,
and though the rotation of reset arm 332 is stop-
ped, torsion spring 334 pushes farther up from the
back of reset arm 332. This upward pushing force
becomes a force pushing up media load plate 306.

Therefore the pressure which pushes the top of
a large media stored on media load plate 306
against the hopping roller is the combined upward
pushing force of coil spring pair 323a and 323b,
and torsion spring 334. Hopping roller is then rotat-
ed so that paper feed is performed with the appro-
priate pressure.

Explanation of the operation when a small or
narrow media is stored will be made next referring
to Figure 3 and Figure 4. Figure 3 is a cut-away
perspective view showing the lowered state of the
media load plate 306. Figure 4 is a cut-away per-
spective view showing the raised state of the media
load plate 306. The operations up to the point
where media load plate 306 is lowered and side
plates 316a and 316b and media back edge guide
plate 314 are moved 1o fit the size of the media are
the same as those described above and will there-
fore be omitted.

Bracket 339 moves parallel to shaft 313 to
accompany the movement of side plate 316a. Be-
cause protrusion 337 of subarm 335 is separated
from plate 343 of bracket 339 at this time, bracket
339 is able to move smoothly. As shown in Figure
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3, bracket 339 moves until plate 343 is in a position
over clearance hole 338 of bottom plate 317. A
smaller media is then stored on media load plate
306.

The unshown locking means is then released
and, as shown in Figure 4, this causes media load
plate 306 to be pushed up by coil spring pair 323a
and 323b. Accompanying this, reset arm 332 is
pulled up by media load plate 306, rotating up-
wards with shaft 313 as center. Torsion spring 334
and sub-arm 335 attempt to rotate with shaft 313
as center in the direction shown by arrow E in
Figure 4, but are prevented from doing so because
protrusion 337 of sublever 335 strikes plate 343 of
bracket 339. Therefore, as shown in Figure 4, reset
arm 332 and torsion spring 334 are isolated. This
means that the force pushing up media load plate
306 is only the upward pushing force of coil spring
pair 323a and 323b. Because the upward pushing
force of coil spring pair 323a and 323b is set so as
to be appropriate for smaller media, the pressure
pushing the top of the media against the hopping
roller is a pressure appropriate for the feeding of
smaller media. The paper feed operation is the
same as for the feeding of larger media.

In this embodiment, a torsion spring was used
as the auxiliary resilient member energizing the
reset arm. It is, of course, possible t0 use some-
thing other than this, a plate spring, for example.

Another embodiment of this invention will be
explained referring to Figure 5 through Figure 9.
Figure 5 is a cut-away perspective drawing of a
paper cassette according to this embodiment. Fig-
ure 6 is a front view showing the state of this
embodiment of a paper cassette when it is installed
in a paper feed device.

This embodiment is similar to the embodiment
of Figure 2 through Figure 4. The points of dif-
ference are as follows: Tip 433 of tforsion spring
432 is bent downwards in an L-shape around the
back of reset arm 411 and constantly energizes
reset arm 411 upwards. Convex member 434 is
formed integrally in side plate 416a facing bottom
plate 417. Opening 435 is provided in the front part
of bottom plate 417. Sub-arm 315 and clearance
opening 338 of the embodiment of Figure 2
through Figure 4 are omitted.

The operation of the embodiment will be ex-
plained next.

In order to store media 424 in paper cassette
431, shaft 413 is first rotated in the direction shown
by arrow A by a lever not shown in the drawings.
This causes reset arm 411 to rotate in the direction
shown by arrow D with shaft 413 as its center.
Media load plate 406 then rotates in the direction
shwon by arrow B with fulcrum 407 as its center
and is lowered. The rotation of reset arm 411
causes torsion spring 432 fo rotate in the same

20

25

30

35

40

45

50

55

direction. When reset arm 411 has rotated to a
specified position it is held in that state by a
holding means not shown in the drawings. At this
time tip 433 of torsion spring 432 enters opening
435 provided on bottom plate 417. Torsion spring
432 is located below bottom plate 417. Cassette
431 is pulled out from the device in this state.

Explanation of the storage of a large or wide
media in the cassette will be made first. Media
back edge guide plate 414 is moved along guide
rail 415 to the length of the media. Side plate 416a
is also moved to fit the length of the media in the
width direction. When side plate 416a is moved to
fit the size of the media, side plate 416b is moved
by pinion 420 the same distance in the opposite
direction.

A large media is now set and paper cassette
431 is pushed back into device 11. Nexi, shaft 413
is rotated in the direction shown by arrow E in
Figure 5 by a lever not shown in the drawing, and
reset arm 411 is released. This causes media load
plate 406 to be rotated and raised by a pair of coil
springs 423a and 423b. The direction of rotation is
shown by arrow F and fulcrum 407 is the center.
This pushes the top of the media against hopping
roller 403. Reset arm 411 also rotates with shaft
413 as center, being pulled up by media load plate
406. At this time forsion spring 432 rotates with
shaft 413 as its center following the rotation of
reset arm 411. The top of the media is pushed
against a hopping roller 403 and though the rota-
tion of reset arm 411 is stopped, torsion spring 432
pushes farther up from the back of reset arm 411.
This upward pushing force becomes a force push-
ing up media load plate 406.

Therefore the pressure which pushes the top of
a large media stored on media load plate 406
against hopping roller 403 is the combined upward
pushing force of coil spring pair 423a and 423b,
and torsion spring 432. Hopping roller 403 is then
rotated in the direction shown by arrow C in Figure
6, the media is separated into sheets by separation
claws 421a and 421b, and paper feed is thus
accomplished.

Explanation of the operation when a small me-
dia is stored will be made next referring to Figure 7
and Figure 8. Figure 7 is a cut-away perspective
drawing showing the state in which the media load
plate is lowered. Figure 8 is a cut-away perspective
drawing showing the state in which the media load
plate is raised.

As described above, media load plate 406 of
paper cassette 431, which has been pulled out of
paper feed device 11 in order to set the media, is
lowered as shown in Figure 7, and tip 433 of
forsion spring 432 is in opening 435. Media back
edge guide plate 414 and side plates 416a and
416b are moved respectively to the length in the
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direction of paper feed and the width of the media.
The movement of side plate 416a causes convex
member 434 to move to a position above opening
435 of bottom plate 417. A small media is then
loaded on media load plate 406 and set, and cas-
sette 431 is returned to device 402.

Next, shaft 413 is rotated in the direction
shown by arrow E in Figure 5 by a lever not shown
in the drawings, and reset arm 411 is released.
This causes media load plate 406 to be rotated and
raised by a pair of coil springs 423a and 423b. The
direction of rotation is shown by arrow F in Figure
36 and fulcrum 407 is the center. This pushes the
top of the media against hopping roller 403. Reset
arm 411 also rotates upwards with shaft 413 as
center, being pulled up by media load plate 406. At
this time torsion spring 432 also rotates following
the rotation of reset arm 411. However, tip 433
strikes the convex member 434 and forsion spring
432 is prevented from rotating. Therefore, as
shown in Figure 36, reset arm 411 and torsion
spring 432 separate. This means that the force
pushing up media load plate 406 is only the up-
ward pushing force of coil springs 423a and 423b.
Because the upward pushing force of coil spring
pair 423a and 423b is set so as to be appropriate
for smaller media, the pressure pushing the top of
the media against hopping roller 403 is a pressure
appropriate for the feeding of smaller media. The
hopping roller 403 is rotated, and the media is
separated into sheets by separation claws 421a
and 421b. The paper feed is thereby performed.

A further embodiment of this invention will be
explained referring to Figure 9.

In this embodiment, as in the embodiment of
Figure 5 through Figure 8, the torsion spring 432
has a tip 433 which is bent downwards in an L-
shape, and torsion spring 432 is attached to shaft
413. In place of convex member 434 of the em-
bodiment of Figure 6 through Figure 9 convex
member 441, bent upwards in an L-shape, has
been formed integrally with side plate 416a.

When a large media is stored on it, convex
member 441 is separated from tip 433 of torsion
spring 432 by the movement of side plate 416a.
This causes torsion spring 432 to be able to rotate
freely. When a small media is stored on if, convex
member 441 moves so that it covers the top of tip
433 of torsion spring 432, preventing torsion spring
432 from rotating. Therefore the same effects are
obtainable as from the embodiment of Figure 33
through Figure 8. Furthermore, because there is no
need to provide an opening on the bottom plate of
the cassette in the above embodiment, it has the
effect of simplifying the structure.

As explained in detail above, when loading and
storing wide media and narrow media on a media
load plate, the above-described embodiments
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make it possible to obtain a large upward pushing
force for wider media as well as an appropriate
force for narrower media. Therefore, the pressure
with which the top of the media is pushed against
the hopping roller will be a pressure appropriate to
the size of the media. This will eliminate double
feeding and feeding misses generated during feed-
ing due to the differences in media size. Thus a
paper cassette which is able to perform feeding in
a stable manner may be provided with a simple
parts structure and at an inexpensive cost.

Claims

1. A paper cassette which stores a number of
types of media on media load plate (306), one
end of which is journalled in such a way that it
is able to rotate and the other end of which is
rotated up and down by a reset arm (332), and
which positions the width of the media by
moving a side plate (316a, b), and which per-
forms paper feed with the media pushed
against a hopping roller by a spring which
pushes said other end of the media load plate
upwards, comprising

an auxiliary resilient member (334) which
rotates following said reset arm and pushes
the reset arm ups (332), and

a means (318a, b), formed integrally with
the side plate, which regulates the rotation of
said auxiliary arm by moving in accordance
with the size of the media.

2. Paper cassette according to claim 1, character-
ized by a sub-arm (335), one end of which
abuts and stops the auxiliary resilient member
(334) and which rotates together with the auxil-
iary resilient member (334), while the means
(318 a, b) is provided in the rotfation range of
the sub-arm (335) for regulating the rotation of
the sub-arm (335) according to the size of the
medium by being able to move in accordance
with the size of the medium.
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